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(57) Abstract 

PROBLEM TO BE SOLVED: To obtain a halogen-free 
flame-retardant electric wire/cable excellent in 
durability against corrosive gases such as NOX.and SOX. 

SOLUTION: In the halogen-free flame-retardant electric 
vwre/cable, . a plurality of . conductors 1 each covered 

. with an insulator 2, are assembled under the presence of 
a medium 4, covered further with a sheath 3, the sheath 

" 3 is composed of a composition obtained by combining 
not mora than 300 pts.wL of halogen-free 
flame-retardant agent per rubber or plastics of 100 
pts.wt., with addition of a hindered phenolic 
antioxidant and thioether-based antioxidant of 0.1-10. 
pts.wt respectively. 
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CLAIMS 



[Claim(s)] 

[Claim 1] They are the non halogen fire retardancy electric wire and cable characterized by 
being the constituent which said insulator or said sheath mixed with the non halogen flame 
retarder below the 300 weight sections to rubber or the plastics 100 weight section in the non 
halogen fire retardancy electric wire and the cable which made the insulator or the sheath 
contain a non halogen flame retarder, and carried out 0.1-10 weight section addition of a 
hindered phenolic antioxidant and the thioether system antioxidant respectively. 
[Claim 2] Said non halogen flame retarder is the non halogen fire retardancy electric wire and 
a cable according to claim 1 characterized by being the combination of one sort chosen from a 
metal hydroxide, a metal oxide compound, phosphoms compounds, a silicone compound, a 
boric-acid compoimd, a nitride, an expansibility graphite, and an in TEYUMESSENTO 
system flame retarder, or two sorts of compoxmds. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
. [0001] 

[Field of the Invention] This invention relates to a non halogen fire retardancy electric wire 
and a cable excellent in the endurance over corrosive gas, such as a resistance to environment 
especially ozone, and the Chisso oxide (NOx), a sulfur oxide (SOx). 
[0002] 

[Description of the Prior Art] In recent years, the small non halogen flame retardant cable and 
cable of the environmental load which uses neither a polyvinyl chloride nor a halogen series 
flame retardant have spread quickly as the so-called Eko electric wire and cable. As for these 
non halogen flame retardant cables and cables, it is common that the resin constituent which 
mixed with non halogen flame retarders including a magnesium hydroxide so much is used 
for polyolefine as the insulator of an electric wire or a sheath of a cable. 
[Problem(s) to be Solved by the Invention] However, according to the non halogen flame 
retardant cable and the cable with which the resin constituent which mixed with the 
conventional non halogen flame retarder so much is used When wiring in the closed space 
where electric contact, such as a switchboard and a transformation facility room, exists 
especially, the case where it is used for an automobile and a car when used as a lead wire - 
local - high-concentration NOx and SOx etc. - when put to corrosive gas, there was a 
problem that stickiness arose on the front face of the bottom electric wire of a humid 
environment and a cable, and dew condensation imder a heat-and-high-humidity environment 
arose, this - a magnesiimi hydroxide - NOx and SOx etc. - if it reacts with corrosive gas, in 
order that a magnesium nitrate and magnesiimi sulfate may be generated and these may 
absorb the moisture in air, it is for producing stickiness and dew condensation. 
[0003] Moreover, when the front face of an electric wire and a cable dried, there was a 
problem that the crystal of the magnesium nitrate and magnesium sulfate which were 
generated remained on a front face, and caused the fall of the appearance of an electric wire 
and a cable. 

[0004] therefore, the purpose of this invention - NOx and SOx etc. it is in offering anon 
halogen flame retardant cable and a cable excellent in the endurance over corrosive gas. 
[0005] 

[Means for Solving the Problem] In order that this invention may attain said purpose, in the 



non halogen fire retardancy electric wire and cable which made the insulator or the sheath 
contain a non halogen flame retarder, said insulator or said sheath mixes with the non halogen 
flame retarder below the 300 weight sections to rubber or the plastics 100 weight section, and 
offers the non halogen fire retardancy electric wire and cable characterize by be the 
constituent which carried out 0.1-10 weight section addition of a HINDA phenolic antioxidant 
and the thioether system antioxidant respectively, such an insulator or a sheath - NOx and 
SOx etc. ~ in the continuous duty under the particular status environment in which corrosive 
gas exists, it excels in endurance, and dependability becomes high extremely. 
[0006] Moreover, a non halogen flame retarder is characterized by being the combination of 
one sort chosen from a metal hydroxide, a metal oxide compound, phosphorus compounds, a 
silicone compound, a boric-acid compound, a nitride, an expansibility graphite, and an in 
TEYUMESSENTO system flame retarder, or two sorts of compounds 
[0007] 

[Embodiment of the Invention] Drawing 1 is drawing showing the cable by the gestalt of 
operation of this invention. What gathered the conductor 1 covered with the insulator 2 two or 
more under existence of mediation 6 is covered with a sheath 3 . 

[0008] To the non halogen fure retarding material which mixed with rubber or plastics, and a 
magnesium hydroxide, a sheath carries out extrusion molding of the constituent which carried 
out 0. 1-10 weight section addition of a hindered phenolic antioxidant and the thioether system 
antioxidant respectively, and produces it. 

[0009] As the rubber and plastics which are used for the non halogen fire retardancy electric 
wure and cable of this invention, all the things that do not contain the halogen matter in a 
polymer are included. As a rubber system ingredient, natural rubber, styrene butadiene rubber, 
a butadiene acrylonitrile copolymer, silicone rubber, acrylic rubber, etc. are mentioned, for 
example. As a plastics system ingredient, moreover, polyolefine (LDPE), for example,'low 
density polyethylene, Straight chain-like low density polyethylene (LLDPE), straight chain- 
like super-low density polyethylene (VLDPE), A high-density-polyethylene (HDPE) and 
ethylene-methyl methacrylate copolymer (EMMA), An ethylene-methyl acrylate copolymer 
(EMA), an ethylene-ethyl acrylate copolymer (EEA), An ethylene-vinylacetate copolymer 
(EVA), an ethylene-glycidyl methacrylate copolymer. An ethylene-butene-1 copolymer, an 
ethylene-butene-hexene ternary polymerization object. An ethylene-propylene-diene ternary 
polymerization object (£PDM), an ethylene-octene copolymer (EOR), Ethylene 
copolymerization polypropylene, ethylene propylene rubber (EPR), The Polly 4-methyl- 
pentene -1, maleic-acid graft low density polyethylene, A hydrogenation styrene-butadiene 
copolymer (H-SBR), maleic-acid graft siEraight chain-like low density polyethylene, Ethylene 
and a carbon number A copolymer with the alpha olefin of 4-20, a maleic-acid graft ethylene- 
methyl acrylate copolymer, A maleic-acid graft ethylene-vinylacetate copolymer, an ethylene- 
maleic-anhydride copolymer, An ethylene-ethyl acrylate-maleic-anhydride temary 
polymerization object, the ethylene-propylene-butene-1 temary polymerization object which 
uses butene-1 as a principal component. The ethylene-propylene-butene-1 temary 
polymerization object which uses butene-1 as a principal component, Furthemiore, both 
polypropylene, for example, isotactic polypropylene, or syndiotactic polypropylene, and gay 
polypropylene and the random polypropylene containing the copolymerization component of 
an ethylene system can be used. 

[0010] Moreover, thermoplastic elastomer, i.e., a styrene system, an ester system, an urethane 
system, an amide system, and thermoplastic elastomer olefin are also mentioned. 
[0011] A styrene thermoplastic elastomer is a styrene system block copolymer, and SBS 
(PS(polystyrehe)-polybutadiene-PS), SIS (PS-polyisoprene-PS), SEBS (PS-polyethylene/ 
butylene-PS), etc. are mentioned by the class of soft segment. Moreover, blend objects, such 
as these styrene system block copolymers, polypropylene (PP), etc., are also contained. 
[0012] Ester system thermoplastic elastomer is a generic name, although it has polybutylene 



terephthalate (PBT) and polyethylene terephthalate (PET) as a hard segment and it has an 
elasticity polyester copolymer as a soft segment, and it has the polyether ester copolymer with 
which a soft segment consists of a polytetramethylene glycol (PTMG) and a condensate of a 
terephthalic acid, and the polyester ester copolymer which used the poly caprolactone. 
[0013] The hard segment of thermoplastic elastomer urethane is polyurethane, and has a 
polyester system and a polyether system according to the class of soft segment, and a 
caprolactone system, a horse mackerel peat system, and a polycarbonate system are further 
mentioned to a polyester system. 

[0014] Amide system thermoplastic elastomer is the thermoplastic elastomer which used 
nylon 6, Nylon 66, Nylon 1 1, Nylon 12, etc. as the hard segment, and used a polyether and 
polyester as the soft segment. 

.[0015] Thermoplastic elastomer olefin is thermoplastic elastomer which uses polyolefin resin 
as a hard segment, and has a blend type and a copolymerization type. Here, a hard segment 
points out what is in 15 - 95% of the weight of the range among the polymer components of a 
constituent. 

[0016] As a hard segment, crystalUne polyolefine is required and polypropylene (PP), high 
density polyethylene (HDPE) or low density polyethylene (LDPE), straight chain-like low 
density polyethylene (LLDPE), etc. are mentioned. As a soft segment, the elastomer 
containing an ethylene propylene rubber (EPM), ethylene-propylene-diene ternary 
polymerization object (EPDM), acrylonitrile-butadiene copolymer CNBR), Hydrogenation 
NBR, ethylene-octene copolymer (EOR), ethylene-butene-1 copolymer (EBR), straight chain- 
like low-density-polyethylene (LLDPE), super-low-density-polyethylene (VLDPE), and 
ethylene-ethyl acrylate copolymer (EEA), an ethylene-vinylacetate copolymer (EVA), and a 
styrene component etc. is mentioned. 

[0017] Moreover, there are what constructed the bridge partially with organic peroxide etc. in 
the above-mentioned soft segment, a thing which constructed the bridge completely m the soft 
segment distributed at the time of kneading (dynamic vulcanization). 
[0018] As engineering plastics, a polyamide, a polycarbonate, Polybutylene terephthalate, 
polyethylene terephthalate, modified polyphenylene oxide, Polyether imide, polyamidoimide, 
polyphenylene sulfide, Polyether sulphone, a polyether ether ketone, and a polyeflier ketone 
are mentioned. The polyamide 46 which has flexibility comparatively, a polyamide 610, a 
polyamide 612, a polyamide 1 1, a polyaniide 12, polybutylene terephthalate. There are 
polyphenylene oxide which denaturalized with the styrene system block copolymer, polyether 
imide, and a polyether ether ketone. 

[0019] That from which the magnesium hydroxide (Mg2 (OH)) used as a non halogen flame 
retarder used for this invention became the solid solution with other elements, such as a 
synthetic magnesium hydroxide, a natural water magnesium oxide which ground the natural 
ore, nickel, and zinc, is mentioned. The amoimt of mixing of a magnesium hydroxide was 
specified below in the 300 weight sections to the resin 100 weight section concerned because 
a mechanical property would fall sharply, if the 300 weight sections were exceeded. In 
addition, a mechanical strength, dispersibility, and the mean particle diameter of a magnesium 
hydroxide measured with the laser type particle-size-distribution meter from the fu-e-resistant 
point is [ 10% or less of thing ] more suitable for a coarse-grained fraction 10 micrometers or 
more. It is also possible to carry out surface treatment of these particle front faces in 
consideration of a water resisting property according to a conventional method with a fatty 
acid, a fatty-acid metal salt, a silane system coupling agent, a titanate system coupling agent 
or acrylic resin, and phenol resin. 

[0020] As a hindered phenolic antioxidant used for this invention 1,1, 3-tris (the 2-methyl-4- 
hydroxy-5-3rd buthylphenyl) butane, 4 and 4'-butylidenebis - (the 3-methyl-6-3rd 
butylphenol), 2, 2 thio screw (the 4-methyl-6-3rd butylphenol), n-octadecyl-3-(3rd 
buthylphenyl of 4 hydroxy-3', S'-G) propionate, Tetrakis-(methylene-3-(3', 5 G tertiary 



butyl -4'-hydroxyphenyl) propionate) methane, Triethylene glycol-screw - (3-(3-tertiary butyl- 
5-methyl-4-hydroxyphenyl) propionate), 6-(4-hy(iroxy - 3, 3rd butylanilino of 5-G)-2, 4- 
screw-octylthio-l,3,5-triazine, Tris -(3, 5-G tertiary butyM-hydroxybenzyl)- Isocyanurate, A 
: Bis(3, 5-G tertiary butyl-4-hydroxybenzyl phosphonic acid ethyl) calcium, B: Polyethylene 
wax (50%), 3, 5-G tertiary butyl-4-3,5-di-t-buthyl-4-hydroxyben2ylphosphonate diethylester, 
a hindered phenol, a hindered bisphenol, etc. are mentioned. 

[0021] Moreover, as a thioether system anti-oxidant, there are dilauryl thiodipropionate, 
distearyl-thio JIPURIPIONETO, dimyristyl -3, a - thiodipropionate and pentaerythritol- 
tetrakis - (beta-lauryl-thiopropionate), dilauryl thiodipropionate, beta-alkylthio ester- 
propionate, sulfur-containing ester system compoimd, and 3 '1, I'-thio screw (2-naphthol), etc. 
[0022] The addition of these hindered phenolic antioxidant and a thioether system antioxidant 
was respectively restricted to 0.1 - 10 weight section because a fire-resistant fall and bleeding 
would be produced under in the 0.1 weight sections, if the effectiveness of antioxidizing was 
low and exceeded 10 weight sections. 

[0023] In this invention, for example, a metal hydroxide, a metal oxide compound, 
phosphoms compounds, a silicone compound, a boric-acid compoimd, a nitride, an . 
expansibility graphite, an in TEYUMESSENTO system flame retarder^ etc. may be used in 
addition to the magnesiimi hydroxide as a non halogen flame retarder. 
[0024] As a metal hydroxide system flame retarder, an aluminum hydroxide (alimiinum3 
(OH)), a hydrotalcite, a calcium aluminates hydrate, a calciimi hydroxide, a barium 
hydroxide, hard clay, etc. can be mentioned. 

[0025] As a gold oxide group compoimd, magnesium oxide, antimony oxide, an aluminum 
oxide, etc. can be mentioned. 

[0026] As phosphorus compounds, red phosphorus, phosphate ester, FOSUFONETO, 

FOSUFO linen, polyphosphoric acid ammonium, etc. can be mentioned. Especially addition 

of red phosphorus has large effectiveness on a fire-resistant disposition. 

[0027] As a silicone compound, the compound rubber of silicone gum, silicone powder, 

siHcone oil, siUcone graft polyolefine, polyorganosiloxane, and acrylic mbber etc. is 

mentioned. 

[0028] As a siUcone compound, the compoimd rubber of silicone gum, silicone powder, 
silicone oil, silicone graft polyolefine, polyorganosiloxane, and acrylic rubber etc. is 
mentioned. 

[0029] As a boric-acid compound, boric-acid zinc, boric-acid calcium, boric-acid barium, 
metaboric acid barium, etc. are mentioned. Guanidine sulfamate, a melamine SHIANU rate, 
etc. are mentioned as. a nitrogen flame retardtot. An in TEYUMESSENTO system flame 
retarder is a flame retarder which consists of mixture of the component which foams at the 
time of combustion, and the component to solidify. A nitrogen system foaming agent is 
mentioned as a foaming component, and what has the high decomposition temperature of a 
tetrazole compound etc. (300 degrees C or more) is desirable. The above-mentioned Lynn 
system, a silicone system, a boric-acid compound system, and a nitrogen flame retardant are 
begun as a solidification component, and polyhydric alcohol, such as pentaerythritol, carbon 
black, a silica, zinc, stannic acid zinc, the silicone insertion clay between layers, inorganic, or 
an organic pigment is mentioned. 

[0030] Moreover, the bulking agent other than the above-mentioned ingredient can also be 
added. As a bulking agent, calcium-carbonate, software clay, hard clay, and baking clay, a 
silica, a zinc oxide, mica powder, molybdenum disulfide, a glass fiber, a glass bead, graphite, 
carbon black, etc. are mentioned. Among these, the scour lump by resin is easy and a calcium 
carbonate with few mechanical characteristic falls is suitable. There are a small synthetic 
calcium carbonate (precipitated calcium carbonate) of a particle and whiting which carried out 
machine grinding of the roujgh ******** ^ calcium carbonate, and whiting with sufficient 
kneading workability is more suitable. 



[0031] It is also possible to carry out surface treatment of the various above-mentioned 
compounding agents according to a conventional method in consideration of a water resisting 
property with a fatty acid, a fatty-acid metal salt, a silane system coupling agent, a titanate 
system coupling agent or acrylic resin, and phenol resin. 

[0032] In addition, additives, such as an antioxidant, lubricant, a surfactant, a softener, a 
plasticizer, an inorganic bulking agent, a compatibilizer, a stabilizer, a cross* linking agent, an 
ultraviolet ray absorbent, light stabilizer, and a coloring agent, can be added to these resin 
constituents if needed. 
[0033] 

[Example] The resin constituent and the electric wire, and the cable were produced in the 
following ways. Various resin constituents were kneaded arid pelletized with 76mm 2 shaft 
kneading machine (Kobe Steel make) which carried out the preheating to 150 degrees C. 
Press foraiing of the pellet was carried out and it considered as the various samples for a trial. 
Moreover, the pellet was made into the charge of cable production material. 
[0034] The electric wire was produced in the following ways. 2mm2 The non halogen resin 
constituent shovm in Table 1 was extruded using 90mm extruder to copper stranded wire 
circular compact-stranded wire, and the electric wire was produced. The evaluation result of 
examples 1-6 and the examples 1-4 of a comparison produced using the ingredient of Table 1 
is shown in Table. 1 . 

[0035] The cable was produced in the following ways. The above-mentioned 2mm2 The non 
halogen resin constituent which shows an electric wire in Table 1 on the core opposite-twisted 
with polypropylene mediation was extruded as a sheath using 90mm extruder, and the cable 
was produced. The evaluation result of examples 7-9 and the examples 5-7 of a comparison 
produced using the ingredient of Table 1 is shown in Table 1. 
[Table 1] 
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[0036] Evaluation of an electric wire or a cable was performed by the approach shown below. 
[0037] (1) The electric wire and cable which carried out corrosion resistance gas test 



production were put into the desiccator, and 500 ppm diacid-ized Chisso (N02) gas was 
exposed for seven days on condition that 20 degrees C and 50% of humidity RH. then, a cable 
the constant temperature of 40 degrees C and 90%RH - visual observation of the condition 
on an electric wire and the front face of a cable was carried out after 1-hour neglect at the 
constant humidity chamber. That by which many good and dew condensation were observed ' 
in that by which A and dew condensation were observed very small in that by which dew 
condensation was not observed on a front face was made improper. 
[0038] (2) hi order to check the relation between the quantitative-analysis surface 
condensation of magnesium ion, and the amount of generation of the ionicity matter which the 
magnesium compound was invaded with high-concentration corrosive gas, and was 
generated, the quantum of the surface magnesium ion was carried out. It wiped off with the 
gauze which cut from the cable sheath and washed well the affix on the front face of a sheath 
of ****** fixed area with pure water. The gauze which wiped off the affix was put into the 
beaker and about 50ml of pure water was added. The volume was set at 100ml after filtration 
with the filter, and it considered as the sample for analysis. Magnesium quantitative analysis 
was carried out with plasma inductive-coupling (ICP) spectrographic analysis equipment 
(Hitachi-4000 mold). 

[0039] (3) The inchnation combustion test was performed 60 degrees which followed JIS C 
3005 in the electric wire or cable which carried out fire-resistant production. The spread-of-a- 
fire time amoimt after removing flame was measured. Among five trials, the greatest thing 
was made into measured value, A and less than [ more than 15 second 60 second ] were made 
into good, and spread-of-a-fire time amount made improper what spread 60 seconds or more 
for what extinguished the fire in less than 15 seconds. 

[0040] the magnesium ion which all generated the examples 1-6 of the electric wire which 
used the anti-oxidant system by this invention, and the examples 7-9 of a cable on the front 
face so that clearly from Table 1 - a minute amount - or it completely detects - not having ~ 
a surface join - open extent was also very small, or since there was no generating of dew 
condensation, it turned out that it excels in the endurance over corrosive gas. 
[0041] On the other hand, magnesium ion generated many examples 1-3 of a comparison of 
an electric wire, and examples 5-7 of a comparison of a cable on the front face of an electric 
wire and a cable with corrosive gas, and they resulted in causing remarkable surface 
condensation by this. Moreover, since, as for the example 4 of a comparison of an electric 
wire, the antioxidant exceeded the amount of conventions, fire retiardancv fell sharolv 
[0042] FJ^. 

[Effect of the Invention] As explained above, according to this invention, the insulator of an 
electric wire, or the sheath of a cable Since it mixed with the non halogen flame retarder 
below the 300 weight sections to rubber or the plastics 100 weight section and the hindered 
phenolic antioxidant and the thioether system antioxidant were produced with the constituent 
which carried put 0. 1 - 1 0 weight section addition respectively, NOx and SOx In the 
continuous duty imder the particular status environment in which corrosive gas exists, it 
excelled in endurance, and the very rehable the non halogen flame retardant cable and the 
cable were able to be obtained. 

[0043] therefore, the case where it is used for an automobile and a car when wiring in the 
closed space where electric contact, such as a switchboard and a transformation faciUty room, 
exists especially, and using the electric wire and cable by this invention as a lead wire - like - 
- local high-concentration NOx and SOx etc. - it is suitable for use in case there is a 
possibility that it may be put to corrosive gas. 



[Translation done.] 
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^M-K-b^^^^hiit. iH>Jx-x;l/, 4<'Jxxx;l/ 
*y7H:;y?<>'hi: LfcjsSRi^ttx^;^ hv-r-fe 

COO 1 5] *U7'<y^|^Pl§i1tX77.l>V-a, .-f^ 
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x^uy-y^-y- 1 «s#<* (E B R) , jS^^fgffi 
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tuWy^yh. B::J<'Jx^Uy7-y^X (5 0%) . 
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